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This report examines the educational characteristics

of science and engineering personnel employed by the Federal
Government, including professional and non-professional personnel in
non-science and engineering occupations who have their highest
college level degree in science or engineering as of January, 1974.
Information is provided on the following topics: Degree Levels of
Pederal Scientists and Engineers, Field of Highest Degree, Degree
Levels at Selected Agencies, Work Activities of Federal Scientists
and Engineers, Educational Levels of Federal Research and Development
Engineers, Educational Levels of Science and Engineering Support
Personnel, and Scientists and Engineers in Non-Science and
Engineering Occupations. Tables showing the distribution of
scientists and engineers by occupational group and government agency,
highest degree held and selected agency, and occupations of federal

scientists and engineers with degrees, are presented.
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_ _’.,The Federal Govemment uses scxentnfic and
technical expertise in many and diverse activities.

‘ management ‘planning, natural resource operations,
" etc.- Another 104,000 Federal personnel are -S/E
g support personnel

- Finally, over 68 000 ‘professional and non-
: profess:onal personnel in non-S/E occupatxons have
 their highest college-level degree in science or engineer-
mg2 This - report examines the educational
'---charactenstxcs of all these personnel and also the work
activities of the scientists-and engineers.

- Several factors combined to make the data
~employed in this report older than those normally.
used. First, data were in a format requiring extensive

~ purposes. Second, the educational data nonresponse
was much greater than anticipated and required

: evaluatlon of the nonresponse led to changes in the
thrust of the report. Fourth, analysis had been planned
.to incorporate October 1974 data. However, due to

' The S/E serics used in this report are listed in table A.

. * Excluded from this report are the unknown aumber of Federal perwnnel innon-S/E

"ol ... OCCUpations who may hold a 4-year college degree in science or engmeenn; but whose
u;hm de;me is in 8 non-S/E field.

Nearly' 161,000 Federal - civilian - scientists' and -
”cngmeers'—-about 10 percent of the U.S. total—work
in- vxrtually all ‘science and engineering (S/E) fields.
Their work activities include research, development;

manual calculations and restructuring for analytical

extensive investigation. Third, the results: of the

chang‘es.' ‘

. ':Nearly 93 percent of all Federal scientists and o
- “engineers hold a 4-ye_ar,or hlgher college-level L
degree, ranging from: -84 percent.at'the- Depart— .

ment of Transportatton (DOT) to, 99 percent at

" the Environmental : ‘Protection Agency (EPA) 3

Over 30 percent of these, degrced personnel holda

doctorate, master’s, or professnonal degree. Thus, -

,,,,,,

Federal scientists and engineers. areon the average .

more highly degreed than their« counterparts inall
. . sectors of the economy except m colleges and
 universities.4

® - Nine out of 10 Federal setenttsts and enﬁeers ‘
with 4-year or hlgher college~level degmes have '

these degrees in science or- engmeermg.

¢  Three of every 10 Federal scientists and engmeers
are engaged in research and development as are
one of every two advanced-degree ‘personnel.

e Two of every three. Federal Ph.D. scientists and

engineers are engaged in. research and develop-
ment, as are two of every five master's-degree
personnel, and one of every two professxonal-
degree personnel. .

® _ The 10 States with the hlghest Federal cmhan o

employment account for 59 percent of Federa]
scientists and engineers. SRR

..

' The disln’tiulionl of Federal m’entim lnd engl.nem by degree level in this r:port are
. based on the 84 percent of Federal scientists and 79 percent of Federal engincers who

reporicd their highest level of educationa! attainment. {See technical notes)” .
4 Sectoral data are from the 1974 National Survey of Sd:nmulnd Engmeen. heml'ler

Q o ‘ ) _ ) 7 referred to as the National Sample (See techmul notes.) .
. ~ (Prepared in the Manpower Utilization Studies Group, Division of Science’ Relourccs Studles)
For sale by the Supenntendent of Documents, U.S, Government Prmting Oﬂice. Washmgton, D C. 20402 Pnce 40 cents
Yy . : Stock No. 038-000-00381-3 .

There is a minimum charge of $1.00 for each mail-order )




Q

ERIC

Aruitoxt provided by Eic:

Degree Levels of Federal
Scientists and Engineers

Among the 161,000 Federal civilian scientists and
engineers in January 1974 (table A) were 131,600
personnel whose highest degree level was known.’ The

* Basic chamacternties data. including education. were obtained from the Central
Personnel Data File. US. Civil Service Commission.

The discrepancy between the total of 161,000 Federal civihan scientists and engineers in
January 1974, and the 131.600 whose highest degree level was known, reficcts nonresponse
among Federal scientists and engincers to a special survey by the U.S. Cwil Service
C sceking ed al characteristics data of all Federal white~collar workers.
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65.200 scientists for whom information was available
included 60,800 personnel (93 percent) with a 4-year or
higher college degree, and 4,400 lacking such degrees.
The 66,400 engineers included 61,500 personnel (93 -
percent) with a 4-year or higher college degree, and
4,900 lacking such degrees. Among both scientists and
engineers, by highest degree, the bachelor’s degree
dominated (chart 1 and table B).

Comparing Federal scientists with Federal engineers
shows that about twice as many Federal scientists held
graduate degrees (38 percent to 20 percent) with the
largest difference occurring in Ph.D.’s (16 percent
versus 2 percent, respectively). A sectoral comparison
of scientists and engineers combined shows 38 percent
of Federal scientists and engineers with advanced
degrees: about equal to the 40 percent of non-Federal
scientists and engineers so degreed. Excluding per-
sonnel in academia, where 93 percent of the scientists
and engineers have advanced degrees, the proportion
of non-Federal scientists and engineers drops to 33
percent—below the Federal percentage.

Well over 90 percent of the major S/E groups—
except social scientists—held 4-year college degrees.
Of the social scientists, 87 percent held such degrees
(chart 2). Stated another way, social scientists had
double the percentage of nondegreed holders than any
of the other sciences (13 percent versus 4 to 6 percent).

] /
Ph.D. Master’s Professional Bachelor's No»-degreed
= i




'Field of Highest Degree

About 92 percent of Federal scientists and engineers

received their highest degree in science or engineering

~ (chart 3). The following data show the proportions of

Federal scientists and engineers at each degree level

who received their highest degree in either science or
engineering.

Degree in science or engineering

Pearcent of
scientists
Highest degree and Percent of Percent of
level engineers scientists eangineers
All degree tevels . 92 92 92
PhD. .oovirerrenans 96 96 95
Masters ........... 87 88 86
Professional ....... 72 72 71
Bachelor's ......... 94 94 94

The data on degree levels of Federal scientists and
engineers also reveal the extent to which personnel
trained in one S/ E field work in another. Forexample,
only 75 percent of degreed Federal scientists and 51
percent of degreed Federal engineers work in the same
major field of science orengineering in which they hold
their highest degree. Of the remaining scientists, 10
percent were employed in a field of science other than
their degree field, 7 percent held degrees in engineering,
and 8 percent held degrees in non-S/E fields. Of the
remaining engineers. 33 percent worked in a field of

TABLE 1.—PERCENT DISTRIBUTION OF FEDERAL
SCIENTISTS AND ENGINEERS," BY EDUCATIONAL?
OCCUPATIONAL DIVISION AND DEGREE
LEVEL: JANUARY 1974

Educational/occupational

division Ph D. Master's Protessional  Bachslor's

Total scientists ....... 100 100 100 100
Degree tield and occupational

group the same ...... .. 81 68 50 76
Degreed in one science held~

employed in another ... 11 12 9 10

Degreed in engineenng .., 4 8 3 7

Non-S/E degree .... ..... 4 12 28 6

Total engineers ....... 100 100 100 100

Degree field and occupational
group the same ......... 50 45 37 53
Degreed in one engineenng
field-empioyed n
another ................. 30 Kal 28
Degreed in science ....... 14 10
Non-S/E degree .......... 5 14

3o
ow B

* Excludes personnel with less than a 4-year degree.

7 Major field of highest degree

Note: Detail may not add to 100 percent because of rounding

Source: National Science Foundation, based on data of the U.S Civi! Sarvice
Commission.
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engineering other than their degree field, 8 percent in
scientific fields, and 8 percent in non-S/E fields. The
much higher educational- occupational crossover
among those employed as engineers appears to occur
because engineers tend to have a common core of
engineering education applicable to many areas of
engineering endeavor (table 1 and table C).
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Educational-occupational crossover amongdegreed
Federal scientists and engineers varies considerably by
major occupational group. Among scientists, for
example, 90 percent of life scientists held their highest
degree in life sciences, versus a 52-percent field of
study-occupation match for mathematicians and
statisticians. Similarly, 75 percent of the electrical and
electronic engineers have their highest degree in this
academic discipline, but only 50 percent of mechanical
and related engineers have their highest degree directly
related to their work endeavor (table D).

Degree Levels at Selected Agencies

The proportion of Federal scientists and engineers
with a 4-year or higher college-level degree varies by
agency, from 84 percent of all scientists and engineers
at DOT to 99 percent at EPA. (See technical notes for
response rates by agency.)

Percent of
scigntists
and engi-
neers with
college-level
Agency degree
All ageNCiBsS .. oot 93
Environmental Protection AgencCy ........... 99
National Aeronautics and Space
Administration ..... et 98
Department of Agriculture .......... ceeaas ‘ 96
Atomic Energy.f2OMmMIssion ................ 96
Department of the Interior ............ e as
Department of Defense ..................... 92
Department of Health, Education,
and Welfare ............... e 91
Department of Commerce .... Cebieeaeeienne 88
Department of Transportation .............. 84
All other agencies . .......... i ) 87

The percentages of scientists and of engineers at each
agency lacking 4-year college-level degrees tended to
be about the same except at DOT, where 18 percent of
the engineers, but only 5 percent of the scientists,
lacked such degrees.

Another measure of the utilization of S/E expertise
among Federal agencics is the proportion of total
Federal scientists and engineers with degrees above the
bachelor’s level. Thus, nearly 60 percent of EPA
scientists and engineers held graduate degrees, follow-
ed by the Department of Health, Education, and
Welfare (HEW)-~53 percent, and the Atomic Energy
Commission (now the Energy Research and Develop-
ment Adininistration)—44 percent.

ERIC
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The combined percentage of scientists and engineers
with advanced degrees at other agencies ranged from
21 percent at DOT to 37 percent at the Department of
Commerce. In large measure, these lesser percentages _
reflect relatively greater employment of engineers,
fewer of whom hold advanced degrees than do
scientists {chart 4).

Importance of Advanced Degrees to
Federal Science and Engineering

The rate of utilization of Federal scientists and
engineers varies by degree level among the major S/E
fields. For example, table 2 shows that life scientists
account for nearly 50 percent, and physical sctentists
for 30 percent, of all scientists with bachelor’s degrees.
Conversely, at the Ph.D. level, physical scientists
represent 45 percent, and life scientists 27 percent, of
all scientists. Thus, a comparison of the Ph.D.

distribution with the bachelor’s distribution suggests it

is more important for physical scientists to hold a
Ph.D. than it is for life scientists. More generaliy, the
data on scientists show that advanced degrees are most
numerous among physical scientists, and physical
science increases in importance as the degree level rises.

Work Activities of Federal
Scientists and Engineers C

The distribution of Federal scientists and engineers
by function has remained largely unchanged since
1967, the first year such data were available. Nearly 30
percent perform research and development—the same
proportion as in the non-Federal secior. Another 9



TABLE 2.—PERCENT DISTRIBUTION OF FEDERAL
SCIENTISTS AND ENGINEERS, BY MAJOR
OCCUPATIONAL GROUP OR SERIES AND

HIGHEST DEGREE: JANUARY 1974

Major occupational group Bache- Profes.
ar series lor's sional Master's Pn.O.
All scigntific
occupations ........ 100.0 1000 100.0 1000
Physical sciences ........ 303 381 35.8 453
Mathematics and stahsucs 12.7 8.0 16.8 4.9
Lile sciences ....,,....... 49.3 384 28.3 273
Social sciences . ... 5.8 113 14.9 79
Geography and car-
tography ............... 14 4 4 2
Psychology ............... 5 37 38 14.4
Ali engineering
occupations ........ 100.0 100.0 100.0 100.0
Genera! engineering ...... 17.9 220 16.9 1.9
industrial engineering ... .. 26 4.2 22 4
Materials engineering ..... K} .8 1.5 40
Chemical and related
engingerng ............. 14 28 1.8 49
Cwil and related enge-
NEErng ................. 20.8 16.5 171 16.4
Elecinical and electronic
engineenng ............, 259 20.1 263 214
Mechanical and related
engineering ............. 26.7 228 30.8 414
Mining and petroleum engt-
neering ... ............. 1.2 2.6 .8 1.0
Other enguneenng ........ 26 8.1 25 45

Note: Percents may not add to 100 0 because of rounding.
Source: Natignal Science Foundation, based on data of the U.S. Civil Service

Comrmssion

percent each engage in design work and data
collection-processing-analysis; 8 percent each are in
natural resource operations and management; and in
each of the following three categories, 5 percent do
mstallatlon-operatlo'ls-mamtenance work, planning,
and testing and evaluation. The remaining 22 percent
are in other functional activities.

The respective distributions of Federal scientists and
engineers by work activity show their diverse roles in
Federal science and technology. Well over one-half of*
the Federal scientists are in one of the three categories
of research (24 percent), natural resource operations
(16 percent), or data collection-processing-analysis (16
percent). Similarly, 50 percent of the engineers are in
development (22 percent), design (18 percent), or
management (10 percent) (chart 5).

Scientists in each major group or series typically
perform one function more than any other. For
example, 4 of every 10 biologists engage primarily in
natural resource operations. Similarly, research
accounts for the largest number of physical scientists
and psychologists, and data collection-processing-
analysis for the most mathematicians and statisticians,
and social scientists (table 3).
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Development involves the largest proportion of
clectrical and electronic, mechanical, and chemical
engineers. The major work activity of civil engineers is
design, and for general engineers, management.
Although more industrial engineers performed
installation-operations-maintenance work (18 per-
cent) than any other function, the great bulk are
engaged in other functions.

The utilization of Federal scientists and engineersin
research and development varies considerably by
agency. These two functions together account for from
over one of every five USDA scientists and engineersto
cover one in two at NASA; at DOT only one in every
eight scientists and engineers performs research and
development (chart 6). :

o
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TABLE3. PERCENT DISTRIBUTION OF FEDERAL SCIENTISTS AND ENGINEERS, 8Y BROAD
OCCUPATIONAL GROUP AND SELECTED FUNCTION: OCTOBER 1973
3 2
- - S‘ § g c 'g
5 go |2, § |<u8 g g| 5
@ E 5 2E 8 g E |8858| o -5 [s_E5| I
. 8 2 5 c Suid| 5= o ES o c c= |c e 2
Broad occupat»lonal -g- ] § i=s = 3 2 5 g ] = g k= g ; _‘_:‘; § g g =
group or series Z 5 8 2 a S3gct B¢ = 22E & 23 |eaB| T
Tatal scientists and
engineers ......... 100.0 15.5 14.1 9.4 8.8 7.9 7.6 4.9 4.8 4.8 5 21.6
Scientists:
Physical scientists.. . . .. 100.0 12.3 389 7 17.2 6 8.0 5 1.8 71 1.3 1185
Mathematics and
statistics............ 100.0 25.1 8.0 4 43.3 0 3.7 8 4.3 27 5 11.2
Life sciences ......... 100.0 7 20.4 {1} .8 44 2 3.6 2 4.8 1.7 5 23.0
Social sciences . ... .. 100.0 1.3 14.2 A 25.4 4 4.5 1 15.1 2 AR 33.6 -~
Geography and o
cartography ......... 100.0 3.7 1.1 3 41.2 1.2 6.1 V] 2.1 {1) 0 24 .4
Psychology ........ .1 100.0 7.5 28.4 2 5 | 0 7.2 A 1.0 23 1.0 51.7
Community plznning ..| 100.0 2.2 0 44 .6 3 3.2 0 52.8 6 o 35.8
Engineers:
General engineering . ..[ 100.0 14.0 1.8 9.9 1.6 .2 24.1° 11.4 54 5.9 7 25.0
Industrial engineering .. | 100.0 4.7 8 4.5 1.2 0 12.0 18.1 79 1.4 0 49.4
Chemical and related
engineering ......... 100.0 274 20.6 38 38 1 5.8 2.4 1.4 4.7 7 29.7
Civil and related
engineering ......... 100.0 2.1 2.5 29.8 5.0 25 6.1 4.2 15.1 .9 A 31.6
Electrical and electronic
engineering ......... 100.0 341 3.7 14.4 2.2 1 6.4 13.0 1.6 8.1 2 16.3
Mechanica! and related
engineering ......... 100.0 327 8.5 18.0 7 {n 6.4 .79 1.4 8.4 3 16.1
Other engineering . . . .. 100.0 9.3 13.3 221 1.3 7.0 5.9 1.8 2.6 2.7 .2 338

g ess than .05 percent.
NOTE: Individuat iterns may not add to totals because of rounding.

SOURCE: National Science Foundation, based on data of the ULS. Civil Servics Commmission.
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Educational Levels of Federal
R&D Scientists and Engineers

Federal R&D activities utilize relatively more -
advanced-degree personnel than Federal non-R&D
activities. The three of every 10 Federal scientists and
engineers in research and development includes two of
every three Ph.D. scientists and engineers, two of every
five at the master’slevel, and nearly one of every two at
the professional-degree level. Conversely, only one of
every four bachelor’s degree scientists and engineers,
and -one of every four lacking degrees, perform
research and development (chart 7).

Over 60 percent of the Federal R&D scientists witha
4-year or higher college degree held a Ph.D., master’s,
or professional degree as compared with only 133
percent of the R&D engineers. The concentration of
advanced degrees in science ranged from 77 percent at
USDA to 54 percent at DOD (table 4). At DOD,
Interior, and NASA, from 30 percent to 32 percent of
the R&D engineers held advanced degrees. These three
agencies also accounted for 94 petcent of the advanced
degrees held by Federal R&D engineers.



TABLE 4.- -PERCENTAGE OF FEDERAL R&D SCIENTISTS
AND ENGINEERS WITH ADVANCED DEGREES, BY
"7 SELECTED AGENCY: JANUARY 1974

Percentage with
advanced degrees

Agency Scientists Engineers
Allagencies .............ceiiiiiiiiiinnn, '61.3 328
Department of Detense .......... ebeeeeeas 53.5 302
. Department of Agricuiture ............... e 772 59.2
Department of Health, Education. and
Wellare ..........co0vvenee. eereeiaeaea, 60.3 53.1
Department ot Interior .................... 56.0 322
National Aeronautics and Space
Administration ................c00l. 597 319
Department ol Commerce .......... [T 60.5 44.8
Department of Transportation ............. 64.9 50.5
Atomic Energy Commission ............... 63.2 52.1
. Environmenta! Protection Agency .......... 66.5 67.7
Allother agencies ..............covevunnun. 64.3 36.5

' Of the R&D scientists. 3 percan! held professional degrees.

? Of the R&D engineers. 1 percent held professional degrees.

Source: National Science Foundation. based on data of the U.S. Civil Service
Commission.

A comparison of the field distribution of degreed
R&D scientists and engineers with non-R&D scientists
and engineers shows relatively more R&D personnel

-with their’ highest degree in physical sciences and
mathematics and statistics. On the other hand,
research and development has relatively fewer per-
sonnel with their highest degree in engineering, life
sciences, social sciences, and other academic dis-
ciplines.

Non-R&D R&D
scientists scientists
and and
Field of highss! degrce engineers engineers
All degree fields ........... . 100% 100%
Physical sciences ................. 10 25
Mathematics and statistics ......... 4 6
Lifesciences ..............oeiua.. 23 15
Social sciences .......... areeeean 6 3
Psychology ............. Ceeenaeeas 2 2
Engineering ........... 47 a4

Other academic disciplines ........ 9 6

Note: Individual iterns may not add to 100 percent because of rounding.
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Non-R&D

Geographic Distribution .

Geographically, Federal employment of scientists
and engineers is relatively concentrated, with 59
percent employed in the top 10 States.® The contiguous
District of Columbia-Maryland-Virginia area ac-
counts for 29 percent of the U.S. total’ (table 5).

R&D scientists and engineers are even more
concentrated—73 percent are in the same 10 States.
Likewise, 36 percent of total R&D personnel work in
the District of Columbia-Maryland-Virginia area.

* This compares to 54 percent of all Federal white<ollar workers employed in these same

10 States.
! In cumparison. 24 pereent of Federal svhite-coltar employees are located in this arca.

TABLE 5.—DISTRIBUTION OF FEDERAL SCIENTISTS
AND ENGINEERS, BY SELECTED STATE: OCTOBER 1973

Total R3D Non-R&D
scientists scientists scientists
and and and

engineers engineers enginears
Per- Per- Per-
cent cent cent

Num- distri-  Num-  distri-  Num- distri-
State ber bution ber bution ber  bulion

Allstates ............. 160.998 100.0 47,706 1000 113.282 100.0
Maryland 18947 11.8 8.2 173 10.706 94
District of Columbia ....... 15,747 98 4590 9.6 11.157 9.8
Catifornia ............ce.e. 15.217 95 4906 103 10311 9.1
Varginid . ...oiviieiilae., 11,262 70 4307 9.0 6.955 6.1
Texas ...oceiiiiiiniiennn. 6.898 43 1,483 31 5.435 4.8
Chio ...ocevveenninnan. 6.634 4.1 3,892 8.2 2.742 2.4
Pennsylvania ............. 5.283 33 1976 4.1 3,307 29
Alabama ...........0000ul. 5.276 33 2560 54 276 24
New Jersey .......... v 4,616 289 1779 37 2,837 25
Florida .......... PR . 4.402 27 1263 26 3,139 28
All other states ........... 66.706 414 12729 26,7 53977 arid

Note: Percents may not add to 100 O because of rounding.
Source: National Science Foundation. hased on data of the U.S Civil Service

8 Commission.
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Educational Levels of ‘ scientific support personnel in these groups. For social

S/»E Support Personnel sciences (including psychology), and geography and .
" The 10 4600 Federal S /E suppo ri pe‘ ssonnel in cartography the proportions of support personnel with ..
January 1974 inctuded over 5,400 personnel with a 4- degrees varied noticeably from the percentages oftotal -

year or higher degree. For 90 percent of these su%pm"t per'sonnelh(t.a l?!e D. 38 f de d
personnel the bachelor's was the highest degree held. -ngineenng technicians werf: Percent of degreed.
The distribution of highest degree by broad academic engineering support'persc.)nnel, equipment specialists,
discipline was science, 54 per*cent.; engineering, 11} 17 percent; and enginecring draftsmen, 4 percent. In
percent; and other disciplines, 35 percent (table 6 and these three categories, the percentage of degreed
chart 8). In comparison, the distribution of the perspnngl was approximately the same as for all -
degreed-support personnel by broad occupational engineering support personnel. On the other hand, the

= . . a e 1
group was science, 57 percent; and engineering, 43 23 percent of de_gr‘ed personnel who were cl ctronics
technicians and the 9 percent who were construction .

percent. analysts compare with 35 percent and 2 percent,
The percentage of support personnel in the physical respectively, of total engineering support personnel in

science, life science, and mathematics and statistics these categories. )

occupational groups with at least a bachelor’s degree

was roughly the same as the proportions of total Scientists and Engineers in =

Non-S/E Occupations

About 68,200 federally employed personnel held a
bachelor’s or higher degree in science or engineering -
but were in occupations not classified as science or
engineering. However, many of these personnel utilize
their S/E training in their work. The largest numbers
of such personnel in non-S/E occupations were in-
general administrative and office service work, 18
percent; investigatory occupations,® 11 percent; busi-
ness and industry,” 9 percent; medical occupations,©7

] .
% Includes occupations such as consumer safety inspection, food inspection. criminal
investigating, ete.

* Includes occupations such as transportation indusicy analyst, industris! specialist.
insurmnce examining. contract and procurement, €ic.

TABLEG6. ACADEMIC DISCIPLINES OF DEGREED FEDERAL SCIENCE/ENGINEERING SUPPORT
PERSONNEL, BY OCCUPATIONAL GROUP: JANUARY 1974

Occupational group
Total Social
Total scientific Mathematics . sciences  Geography
support support Physical and Life and and
Academic discipling personnel  personnel sciences statistics sciences psychology cartography Engineering
Alldisciplines ............... 5,443 3,085 573 292 1,693 272 355 2,358
Physical sciences .. ... f........ 480 340 185 2 82 2 €9 140
Mathematics and statisé ........ 202 89 18 47 13 2 9 13
Lifesciences ............» S 1,661 1,383 164 12 1,158 5 4 168
Social sciences and psychotogy .. .. 694 492 53 65 86 213 75 202
Engineering . .......ocoomraernons 627 66 23 1 16 - 26 ) 561
Computer and systems . ,
disciplines .............ocoveann 9 4 2 - 1 - 1 5
Other academic disciplines ........ 1,880 711 128 165 237 50 131 1,169

SOURCE: National Science Foundation, based on data of the U.S. Civil Service Commission.
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TABLE 7.—DISTRIBUTION OF FEDERAL SCIENCE/
ENGINEERING-SUPPORT PERSONNEL;"
BY MAJOR GROUP CR SERIES

Total’ Degreed?
Major group Parcent Percent
or sarias Number distribution Numbegr  distribution
Totai support )
personnel .......... 104,636 — 5,443 _
" Scientific personnel ....... 36.393 100.0 3,085 100.0
Physical sciences . ...... " 7928 218 573 18.6
Mathematics and
statistics .............. 4,507 124 292 95
Lite sciences ........... 17.487 a8 1,593 51.6
Social science and :
psychology ........... 520 1.4 272 88
Geography and car- ’
tography .....v.o..... 5.951 16.4 as5 1.5
Engineering personnel . ... 68,243 100.0 2,358 100.0
Engineering technician . 25.512 374 885 375
Engineering dratting ... 2,470 36 98 4.2
Electronics tachnician . ., 23,700 347 546 232
Construction analyst ..., 1,113 1.6 205 8.7
industrial engineering
technician ............ 2,671 39 195 8.3
Equipment specialist . ... 10.604 15.5 402 17.0
Facility management . ... 2,164 32 25 1.1
Fishery methods and
equipment ............ 9 ™ ] A

' As of October 1973,

? As of January 1974,

* Less than .05 percent.

Note: Percents may not add to 100.0 because of rounding.

Source: National Science Foundation. based on data of the t).S. Clvil Service
Commisgsion.

percent; and computer occupations,!' 6 percent.
Another 49 percent were in all other non-S/E
occupations combined.

The largest group of S/E educated personnel ..

working in non-S/E areas was the 22 percent at DOD.
In comparison, 45 percent of all Federal scientists and
engineers work at DOD. The next largest proportion
of S/E degreed personnel employed in non-S/E
occupations was the 20 percent 3t HEW—far above
the 4 percent of all Federal scientists and engineers at
that agency (table 8). The percentage distribution of
personnel with degrees in science and engineering but
employed in non-S/E occupations among selected
agencics was as follows:

1% Occupational scries have been categorized as science and engtnccnng based on the
scriex the Division of Seience Resources Studies has included in its annual reports on
Federal scientists and engineers. Thus. personnel in medical-related occupations, such as
physicians (M.D.s). dentists (D.D.S.'s), veterinarians ([D.V.M.’s). gencral health scientists,
cic.. are considered in health rather than in scisncc occupations.

"' Some programmers and systems personnc! undoubtediy engage in S/ E work activities.
It has not been possible. hawever, to separately identify such personnel for this report.

Q
ERIC
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Department of Defense ..........coovvvevnennnn.. 22%
Department of Health, Educatuon .

andWeltare .......... . ....coiiiiiinnnnnnnnnnn. 20%
‘Department of Agriculture ............... Vevieed .. B%
Department of Commerce ............covvnennnnnn.. 4%
Department of the Interior ............... PP 3%
Department of Transportation ...................... 3%
National Aeronautics and Space

Administration .........cviiiiiiiinininan, 1%
Atomic Energy Commission ...............ivuunin.. 1%
Environmental Protection Agency ................... 1%
Allother ...ttt e, e 3%%

Fully 93 percent of the Federal personnel with their
hxghest degree in science and engineering, but-working
in other occupations, were trained as scientists. Only 2
percent of the S/E-degreed personnel in non-S/E
occupations held Ph.D.’s, and another 16 percent held
master’s degrees (versus 9 percent and 20 percent,
respectively, for Federal scientists and engineers)
(chart 9).
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TABLES8. FEDERAL WHITE-COLLAR PERSONNEL IN NON-S/E OCCUPATIONS WHOSE HIGHEST
DEGREE WAS t{N SCIENCE OR ENGINEERING, BY FIELD OF HIGHEST DEGREE AND AGENCY:

JANUARY 1974
All
All Com-- other
Field of highest degree agencies DOD USDA Interior NASA DOT merce HEW EPA AEC  agencies -

Alfields - oo eeennns 68,23 15,139 4,222 - 2,240 732 2,023 239 13,81 343 568 26,724
Physicalsciences............ 3,581 994 102 93 52 13 428 610 26 N 1,054
Mathematics and statistics. ... 4,340 1,736 154 85 43 194 156 726 17 32 1,197
Lifesciences................ 10,569 1,531 2,397 766 50 240 166 2,218 n 33 3,097
Socialsciences ............. 39,506 7,938 1,355 846 418 886 816 8,318 172 261 18,396
Psychology.........c....... 5,435 1,269 97 126 47 128 83 4620 21 14 2,030
Engineering ........ ... .. 4,792 1.671 117 224 122 - 444 747 “-339 41 137 950

SOURCE: National Science Foundation. based on data of the U. S, Civil Service Commission.
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-104,600 technical personnel shown in this report refers to a full count
of such personnel as of October 1973 and was compiled by the U.S.
Civil Service Commission (CSC) as part of its responsibility for
;" -Federal personnel statistics. Educational characteristics data were
~ obtained by the CSC through a direct survey of all Federal white-
'collar workers and are¢ as of January 1974,
. .Analysis of the educational characteristics of the population has
been restricted in this report to proportional distributions for the
131,600 Federal scientists and engineers for whom educational
information was available (84 percent of the scientistsand 79 percent
fof the engineers). Based on the CSC's study of the distribution of the
educational characteristics of those reporting, there is no evidence to
indicate that an analysis of the educational characteristics of the
. 161,000 Federal scientists and engineers would change to any
_ significant extent if identical data were also available for the 12,000
© scientists and 18,000 engineers from the nonreporting population.
. The coverage rates are unknown for the 68,200 personnel with
- degrees in science and engincering but who work in other areas, or
among tiee 5,400 S/ E support personne! who held degrees in science
and engineering, discussed in this report.
.. The responsc rates of Federal scientists and engineers to the
educational characteristics survey of Federal white-collar workers,
by occupational group and agency, are as follows:

Major occupational Aesponse rates'

group or series {percent)

Scientists and engineers, total ............... e 815

Scientists, total ..ol B4.4
Physical sciences ............ T 84.0
Mathematics and statistics .... sa2.e
Lifesciences . .........ovviiiiiiiiieneionieiiiennnnnne. 80.7

‘‘‘‘‘‘ Geography and cartography .............c.oveeneiieen.... .45.7
Social sciences 79.8
Psychology ........ 93.4

Engineers. total ...................... b reerei e iaana ‘ 78.8
General engineering ....... I berraaaranaaneianns 80.2
Industrial enginBering .........ovvieieiieiiieiineninnan, 69.2
Materials engin@ering ..........cooeeviieninnrrnnannns. 82.0
Chemical and related engineering ....................... 61.7
Civil enjineering ........ T 80.1
Electrical and electronic engineering ..................... 766
Mechanical and related engineering 808
Other engin@ering . ..........cooeeveevvinennnnnan. 81.6

Agency .

All agencies .............eeiiiiiiiiiiiiiiiiiie s 81.5
Department of DEIENSE .......ocveeiiniiannnerernnnennnnns, 74.1
Department of Agriculture ...........ccceveevieniiinnnne.. 98.1
Department of the Interior ...... e e et a e ga.2
National Aeronautics and Space Administration ............ 985
Department of Transportation ...............covvvnnevnnnn. 87.3
Dpeartment of Commerce ................... e e eeeeean 96.6
Department of Health, Education. and Weltare ........... i01.4
Environmental Protection AGENCY .........cevevvevennnnnn... 457
Atomic Energy Commission .....cceevenrerernrrnrnennnunns a7.7
All gther agencies ................ e e 64.4

' The denominators for the response rales were the numbers of scientists
i and engineers in each major occupational group or series in the October 1973
white-collar survey data,
Source: National Science Foundation, based on data of the U.S. Civil Service
o Commlsslon

“rRic
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'1 The populauon of the 161 000 scientists and engmccrs dnd the

Teéhnical Notes

National Sample data are used in several places in this report to

comparc degree levels of Federal and non-Federal scientists and
engineers. The sample of 50,000 represents 1.4 million individuals
who had been identified as scientists and engineers from the 1970
Census of Population on the basis of a set of criteria developed by the
National Science Foundation with the assistance of appropriate
professional societies. While National Sample data are not fully

- - comparable - to- CPDF data, they can be used for approxnmate

percentage comparisons of the degree levels of Federal and non-
Federal scieptists and engineers. The National Sample data used in
this report are based on the 1974 National Sample survey.

Functional Cztegory Dcﬁnitions'

Research. Systematic, critical, intensive investigation directed
toward the development of new or fuller scientific knowledge of the
subject studied. It may be with or without reference to a specific
application.. The work involves theoretical, taxonomic, and
experimentai investigations or simulation - of -xpenments and
conditions to:

(1) Determine the nature, magmtude, and mterrelatlonshlps
of natural and social phenomena and processes,

(2) Create or'develop theoretical or experimental means of
investigating such phenomena or processes, and

(3) Develop the principles, criteria, methods and a body of

data of general applicability for use by others.

Excluded from this category is work concerned primarily with the
‘administration and monitoring of research contracts and research
‘grants.

Research Contract and Grant Administration. The administra-
tion and monitoring of research contracts and research grants.

Development.. Systematic * application of “scientific’ knowledge
directed toward the creation of new or substantially improved
equipment, materials, instrumeritation, devices, systems,
mathematical models, processes, techmques, and procedures which
will perform a useful function or be suitadle for a particular duty.

The work involves such activities as:

(1) Establishing requirements for technical objectiw)es and

characteristics; ‘ ‘

(2) Devising and evaluating concepts for design approaches: °
criteria, . parameters, characteristics, and inter-
relationships;

(3) Experimenting, investigating, and testing to produce new
data, mathematical models. or methods to test concepts,
formulate design criteria, and measurc and predict natural
and social phenomena and performance;

(4) Designing and c-<Moping prototypes, breadboards, and

engineering modzls including the direction of their
fabrication as required;’

(5} Developihg é?{l:ndards and test plans to assure rcliaBility:
and -

(6) Managing specific developments being executed inhouse
or under contract,

"' U.S. Civil Service Commission Federul Personnel Manual Letter #293.9, Mnn:h 24,
1967,

in




Development, like research, advances the state of the art, but it is
further characterized by the creation of specific end-items in the
form of equipment orequipment systems (*hardware™ development)

_and/or methodologics, mathematical models. precedures and _

“"techniques (“software™ deveiopment).

Test and Evaluation. The testing of equipment, materials, devices,
components, systems and methodologies under controlled con-
ditions and the systematic evaluation of test data to determine the
degree of compliance of the testitem with predetermined criteria and
requirements. This work is characterized by the development and
application of test pians to be carried out inhouse or under contract
or grant utilizing one or more of the following kinds of tests: physical
measurement techniques; controlled laboratory, shop, and field
(demonstration) trials; and simulated environmental techniques.

This category includes:

(1) Development testing to determine the suitability of the test
item for usz in its environment;

(2) Production and postproduction testing to determine
operational readiness;

(3) Testing in regulatory programs to determine compliance
with laws, regulations and standards; and

(4) Testing in the social sciences using demonstration or
experimental and control groups to determine the
effectiveness of new methodologies or practices.

Design. The planning, synthesis, and portrayal for purposes of
fabricaticn or construction of structures, equipmenl. materials,
facilities, devices, and processcs which will perform a useful f unction
or be suitable for a certain .

The work involves such activities as:

(1) Investigating, analyzing, and determining needs and design
considerations;

(2) Planning, synthesizing and proportioning the structure of
mechanisms so that the result is achieved with safety and
economy:;

(3) Preparing design criteria, detailed designs, specifications,
cost estimates, and operating instructions; and

(4) Reviewing and cvaluating design proposals and designs
prepared by others including the management of architec-
tural and engineering contracts.

For present purpcies, design in a research and development
organization is the application of the known state of the art in the
form of standard guidefines and references to prepare the detailed
working plans and data required for fabrication, assembly, and
production.

Construction. The original erection, repair, and improverent of
structures that provide shelter for people and activities, support
transportation systems, and control natural resources. The work
involves surveillance and control of construction operations carried
out inhouse ur under Federal grants, contracts, or loans through
such activities as:

(1) Conductirg site surveys;

(2) Reviewing and

interpreting  project  plans  and
specifications; ’

(3) Making cost analyses and estimates;
(4) Laying out and scheduling operations:

(5) Investigating . materials, methods, and construction
problems;

(6) Negotiating with utilities, contractors, and agencieS
involved; and

(7) Inspecting werk in progress and completed work and final
acceptance of completed work.

© Production. The fabrication and manul'actun: ol' structures,
equipment, materials, machines and devices. The work involves
surveillance and control of production operations cargied out
inhouse or under contract through such activities as:

(1) Planning, directing, controlling, inspecting, and evaluating
production processes, equipment, and facilities;

(2) Refining designs to adapt them to production facilities and
processes; and

(3) Devising, applying, and monitoring procedures to measure
and assure quality.

Installation, Operations, and Maintenance. The installing,
assembling, integrating, and assuring of the proper technical
operation and functioning of systems, facilities, machinery, and
cquipment. The work involves such activities as:

(1) Analyzing operating and environmental conditions to
provide design inputs and feedbacks and modifying
designs as necessary to adapt them to actual environments;

(2) Developing and determining logistic requirements,
documentation, technical plans, procedures, controls and
instructions;

(3) Equipping, supplying, and commissioning facilitices;

(4) Analyzing performance and cost data and developing
actual performance and cost data requirements;

(5) Integrating cquipment installation and operating
schedules;

(6) Managing onsite an operating facility such as a power
plant, test range, mission control center, irrigation station,
data acquisition station, or flight control station; and

(7) Managing installations, operations, or maintenance con-
tracts.

Data Collection, Processing, and Analysis. The coliection,
processing. and analysis of general purpose scientific data describing
natural and social phenomena. General purpose scientific data
include newly gathercd statistics, observations, instrument readings,
measurements, specimens and other facts obtained from such
activities as statistical and field surveys, exploration, laboratory
analyses, photogrammetry, and compilations of operating records
for use by others. T ae work involves such activities as:

(1) Dretermining data needs and data processing requirements;

(2) Planning, directing, and evaluating collection activities
performed inhouse or under contract;

(3) Designing overall processing plans and systems to handle,
control, operate, manipulate, reduce, store, check. and
retrieve data;

(4) Analyzing raw and processed data for validity and subject-
matter interpretation;

(&)] Proviﬂing amalytic services such as chemical analyses;
(6) Forecasting and projecting data and conditions; and
(7) Summarizing and presenting data for general use.

Excluded from this category are collection and analysis of data only
for research and development projects and internal operating or
administrative purposes such as policy formulation or planning.
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Scientific and Technical Information. The processing and
- dissemination of published and unpublished technical documents
.- and information on work in progress and completed work to

-~ facilitate their use. The work involves developing and implementing

.information systems through such activities as:

(1) Providing tor the s¢lection. acyuisition, compilation,
exchange, and storage of scientific a2ud technicil informa-
tion;

(2) Catloging. abstructing, and indexing information for

retrieval and dissemination;

(3) Providing reference, literature search and bibliographie

services for information users;

Interpreting. evaluating, and briefing on the significance
and relevance of infermation;

4)

Disseminating information through bricfings. technical
publications, and other communications media: and

(&)

Classifying and declassifying technical information where
use must be controlled in the national interest.

(6)

Standards and Specifications. The preparation and determination
of mandatory and:-or voluntary standards including rules,
regulations, and codes.

These standards are for purposes of:
(1) Government regulation, and

(2) The assuring of the acceptabitity. quatlity, and/ or stand-
ardization of products, materials, and parts as reyrired for
design, production, purchasing, logistics. and documenta-
tion.

The work involves the development of performance criteria, test and
inspection methods. and data for the application of the standards to
technological products and services.

Regulatory Enforcement and Licensing. The application and
enforcement of laws, rules, regulations. orders, and governmental
agreements through inspection. investigation, surveillance, licen-
sing, certification, and similar activities. The work includes such
activities as:

(n
2)
(K}
{4)
(5)
{6)

)

Licensing power plants and radio stations;

Enforcing plant or animal discase eradication programs:
[nspecting operations lor compliance with requirements:
Approving utility rates and services;

Investigating aircraft accidents;

Allocating radio frequencies; and

Determining compliance with cngincering aspects of
Federal tax laws.

Natural Resource Operations. The development and utilization of
federally owned and trust lands and natural resources for the
purposes of bringing current use into balance with natural processes
of renewal to assure sustained vields to meet present and future
public needs. Natural resourcesinclude land. air, and water and their
related products or uses. such as soil, minerals. timber. forage.
wildlife, power, and recreation. The work involves implementing
programs and projects to inventory. classify, utilize, improve.
conserve, regulate, protect, sell, lease, exchange. or market natural

Q
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resources. Resource operations as defined here are concerned with
managing and conserving the land and resources in a specified
geographic area. X

Clinical Practice. Counseling, and Ancillary Medical Services.
The provision of direct clinical and related services to patients and
clients including cxamination, testing. diagnosis, treatment,
therapy. casework, counseling, disabiity evzluation, and related
patient care services.

Plunning. The study and projection of present and future needs
and the formulation of alternative policics and ways of meeting these
needs for the utilization of: Land; natural, social, industrial. material
and manpower resources; physical facilities; and social and
cconontic services and programs. The work involves:

n
(2)
(3)

Gathering, compiling, analyzing and cvaluating data;
Projecting needs and establishing goals:

Developing single or alternative plans, policies. programs,
and recommendations and measures of their economic,
social, and political costs. benefits and feasibility; and

(4) Reevaluating progress to assure that plan objectives are

realized in putting the plans into effect.

This category includes physical, economic, and social planning for
land population centers and m.ssion. policy. and program planning.

Management. The direction and control of scientific and
enginecring programs in any one or combination of functions in a
line or s130f capacity with responsibilities that have a direct and
substantial effect on the organizations and programs managed. The
work involves decisions, actions, recommendations that establish
the basic content and character of the programs directed in terms of
progcam objectives and prioritics, program initiation and content,
funding. and allocation of organizational resources.

This category is not intended to cover those primarily engaged in the
supervision or monitoring of work carried out through contracts and
grants or in contracts and grants administration. Such positions are
to be coded to the appropriate function.

Teaching and Training. The teaching of scientific and technical
subjects; the education and training of scientific and technical
personnel inhouse and through programs consisting of fellowships,
tra:neeships. and training grants; and the development of
curriculums and training materials and aids.

Technical Assistance and Consulting. The provision of scientific
and technical expert assistance. consultation, and advice to other
scientific personnel; foreign governments; government agencies at
the Federal. State, or local level: private industry, organized groups:
and individuals. The work involves advising upon and promoting
application of the results of research and specialized program
knowledges.

Other—Not Elsewhere Classifiable. This category is 1o be used
for:

{1y Positions with highly specialized activities which are not
covered in any of the categories,

(2) Positions of such generalized nature that a primary
function cannot be identified: and

(3) Trainee positions for which functional assignments have
not been made.
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